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(54) Encoded image recording medium 

(57) An encoded sheet material includes a sheet of 
material (12) that has a first surface (14), a second sur- 
face (16) disposed opposite the first surface and an 
edge. (18) extending between the first and second sur- 
faces and peripherally about the sheet of material The 
edge (18) has indicia arranged on it to form a code that 
kientrfies at least one characteristic of the sheet ma- 



terial. A sheet processing apparatus uses the encoded 
sheet material and includes a code reader device and 
a processor. The code reader device reads the code. 
The processor communbates with the code reader de- 
vice and causes the sheet processing apparatus to 
process the sheet of material based upon the read code. 
An encoded image recording medium and image re- 
cording apparatuses are also described. 
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Description 

[0001] The invention relates to an encoded Image re- 
cording mediunn and image recording apparatuses that 
use the encoded innage recording media. 5 
[0002] Many different types of image recording devic- 
es are available in the market place. Such image record- 
ing devicies include photocopying machines, laser, Ink 
jet and dot-matrix printers, facsimile machines and off- 
set printing presses. Each of these innage recording de- 
vices use one or more types of image recording media 
in a form of sheet material. The photocopying machine, 
for example, can form an Innage on either paper or a 
plastic transparency. Also, the photocopy machine can 
form an image on vartous sizes of. the redording medi- 
um. For instance, the photocopying machine can use 
the recording medium having various sizes such as 
•xn 81^ "X 14" and A4 sizes. 
[0003] However, when a user desires to photocopy an 
image on a plastic transparency, for examplb, the user 
must toad one or more plastic transparencies in an ap- 
propriate source tray of the photocopy machine. More 
sophisticated photocopying machines include multiple 
source trays for retaining a variety of recording media. 
The user must now remember which particular source 
tray contains the plastic transparency and must select 
that particular source tray on the photocopy machine in 
order to produce a plastic transparency with the desired 
image. 

[0004] Even with the more sophisticated photocopy 
machines, little information regarding the type of record- 
ing media being used is provided. As suggested above, 
the user can select one of a variety of sizes of the re- 
cording media upon which an image is to be formed. 
Usually, sensors in each source tray provide slz« infor- 
mation that is displayed on a display positioned In the 
console of the photocopying machine. Less sophisticat- 
ed photocopying machines have source trays that are 
sized to accommodate only one particular size of the 
recording media. 

[0005] Thus, it is possible that the user can determine 
the size of the recording medium by viewing the console 
of the photocopying machine . Otherwise, in order for the 
user to ascertain any other information regarding the re- 
cording media, the user must ascertain this information 
on his/her own accord. 

[0006] Furthermore, If the user desires to photocopy 
a document that includes a variety of types of recording 
media, the user must load each type of the recording 
media in respective ones of the multiple source trays. 
Once the selected number of photocopies for each type 
of the recording media is produced, the photocopied 
document is then collated to produce the desired docu- 
ment with the appropriate types of recording media; For 
example, the desired photocopied document might in- 
clude a first page as a transparency with a company logo 
form thereon, a second page as a sheet of t>ond quality 
paper bearing the title of the document, subsequent 



pages as standard photocopy paper containing the body 
of the document and a last page as a black card stock. 
For many types of photocopying machines, each of the 
different types of recording media must be first photo- 
copied and then collated and assembled into the desired 
photocopied document. 

[0007] One embodiment of the invention is an encod- 
ed sheet material. The encoded sheet material ir^cludes 
a sheet of material that has a first surface, a second sur- 
face disposed opposite the first surface and an edge. 
The edge extends between the first and second surfac- 
es and peripherally about the sheet of material. The 
edge has indicia that Is arranged thereon to form a code 
that identifies at least one characteristic of the sheet rna- 
ferial. 

[0008] Another embodiment of the invention is a sheet 
processing apparatus. The sheet processing apparatus 
includes a sheet of material, a code reader device and 
a processor. The sheet of material has indicia arranged 
on it to form a code that identifies information related to 
the sheet of material. The code reader device is opera- 
tive in conjunction with the encoded sheet of material 
for reading the code. The processor communk:dtes with 
the code reader device and causes the sheet process- 
ing apparatus to process the sheet of material based 
upon the read code. 

[0009] Another embodiment of the invention is an en- 
coded image recording medium. The encoded image re- 
cording medium of the invention includes a sheet fabri- 
cated from an image recording material and has a first 
surface; a second surface which is disposed opposite 
the first surface and an edge that extends between the 
first and second surfaces and peripherally about the 
sheet. The edge has Indicia arranged on It to form a code 
that identifies at least one characteristic of the sheet. 
[0010] Another embodiment of the invention is an en- 
coded image recording medium that includes a plurality 
of sheets as described above. The plurality of sheets 
are stacked in facial registration with one another. 
[0011] Another embodiment of the inventk>n is an im- 
age recording apparatus that forms an image on a se- 
lected type of image recording medium. The image re- 
cording apparatus includes a first type of image record- 
ing medium, a code reader device, an input device and 
a processor. The first type of image recording medium 
has indicia that is arranged on it to form a code that Iden- 
tifies the first type of image recordin9 media. The code 
reader device is operative in conjunction with the encod- 
ed first type of image recording medium to read the in- 
dicia to identify the first type of image recording media. 
The input device provides an input signal representative 
of the selected type of the image recording medium. The 
processor is in communication with the code reader de- 
vice and the input device and determines that the first 
type of image recording medium is identified as the se- 
lected type of image recording medium. The processor 
also causes the image recording apparatus to form the 
image on the first type of image recording medium upon 
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determining thnt the In si type ol image recording medi- 
um is ideniilind ri% thn <;nlcrtnd type of image recording 

medium. 

[001 21 Oihc Ic-iturcs of the invention will become ap- 
parent as the loilowng dcscrfpiion proceeds and upon s 
reference lo lhc drawmqs »n which. • 

Fig. 1 IS ri perspoclive vrew of an encoded image 
recording medium of the invention ; 
. Fig. 2 is a side elevational view of the encoded im- io 
age recording medium shown in Fig. 1; 
Fig. 3 is a pHritil perspective view partially broken 
away illuslrating that the encoded image recording 
medium is laDncatcd of paper: 

Fig. 4 is a partial perspective view partially broken is 
away illustrating that the encoded image recording 
medium is taDncated of transparent plastic; 
Fig. 5 is a partial perspective view partially broken 
awiay illustrating thai the encoded image recording 
medium is faDncated of opaque plastic; 
Fig: 6 is a pet spcclive view ol a stack of encoded 
image recording media with each encoded image 
recording medium having an identical code formed 
on an edge of each image recording medium; 
Fig. 7 is a perspective view of a stack of encoded 
image recording media with each encoded image 
recording medium having identical as well as differ- 
ent codes fomned on the edge of each image re- 
cording medium: 

Fig. 8 is an image recording apparatus of the inven- 30 
tion: 

Fig. 9 is an enlarged partial perspective view of a 
scanner device shown in Fig. 8: 
Fig. 10 is a schemata view of a second image re- 
cording apparatus of the invention that includes a 3S 
plurality of scanner devices and associated source 
trays with encoded image recording media; 
Fig. 11 is a schematic view of a third image record- 
ing apparatus of the invention that ir^ludes a plu- 
.. . rality of image recording apparatuses networked to- 40 
gether; 

Fig. 12 is a schematic view of a sheet processing 
apparatus of the invention; 
' Fig. 1 3 is a partial prospective view partially broken 
away illustrating a sheet of matertarfabrk:ated of ^ 
metal; 

Fig. 1 4 is a partial prospective view partially broken . 
. away illustrating that the sheet of material is fabri-. 
cated of rubber; and 

Fig. 1 5 is a partial prospective view partially broken so 
away illustrating that the sheet of rhaterial is fabri- 
cated of textile. 



[0013] A first emtx>diment of an encoded image re- 
cording medium 1 0 of the invention is generally intro- ss 
duced in Figs. 1-7. The encoded image recording me- 
dium is a pliable sheet 1 2 that is fabricated from an im- 
age recording material. One of ordinary skill in the art 



would appreciate that the image recording material is 
typically paper (Fig. 3) or plastic (Figs. 4 and 5) although 
other materials upon which a printed image can be 
formed can also be used. Thus, the sheet 12 can also 
be fabricated from sheet metal, metal foil or any other 
type of sheet material upon whrch a jmage can be print- 
ed. • . 

[0014] As best shown in Fig. 2, the sheet 1 2 has a first 
surface-14 and a second surface 16 which is shown op- 
posite the first surface 14. Also, the sheet 12 includes 
an edge 18 that extends between the first surface 14 
and the second surface 16 and extends peripherally 
about the sheet 12. As best shown in Figs. 1 and 2, the 
edge 18 has indbia 20 that is arranged on the edge 18 
to form a code that identifies at least one characteristic 
of the sheet. A skilled artisan would appreciate that the 
cixle can be a simple, self -clocked redundant code, a 
conventional bar code or other such code commonly . 
known in the art The indicia can also be either vteible 
or invisible. It is desirable to provide the indicia as being 
invisible for aesthetic purposes. The invisible indicia are 
formed by an invisible ink such as fluorescent ink which 
is invisible to a human eye unless exposed to an ultra- 
vk>let light source 22 as shown in Fig. 1 : When exposed 
to the ultra-violet light source 22, the invisible indicia can 
be read as a visible indicia by a user Alternatively, the 
indicia can be read by a scanner device operably con- 
nected to a computer^implemented processor, as dis- 
cussed in detail below. 

[0015] By way of example, the code might be formed 
of 1mm (millimeter) wide bits on a 2mm wide pitch. 
Then, for a standard 81^ "x 1 1 ' sheet of paper, an edge 
of 200mm on the 814 inch side of the sheet could have 
100 bits of information encoded on the edge. One hun- 
dred bits of information can encode approximate; ly 
(or 10^*^) pieces of information which, in practice, would 
be sorr^ewhat reduced by redundancy coding. However, 
the anrK>unt of informaton would be more than adequate 
to ktentlfy the characteristics of the sheet 12. Such char- 
acteristics of the sheet 1 2 includes a weight of the sheet 
12, a thickness of the sheet 12, a quality of the sheet 
12, a stiffness of the sheet 12, a grain orientation of the 
sheet 12, a classification of the sheet 12. a punch hole 
pattern of the sheet 12 and an orientation of the sheet 
12. As shown in Fig. 3, one classification of the sheet 
12 is a standard sheet of paper. As shown in Fig. 4 , the 
classification of the sheet 12 is a transparent sheet of 
plastic. In Fig. 5, the classification of the sheet 1 2 is an 
opaque sheet of plastic. 

[0016] One of ordinary skill in the art would appreciate 
that a round or circular sheet 12 would include only a 
single edge 18. However, the sheet 12 includes a plu- 
rality of edges 18. As shown in Fig. 1. the sheet 12 in- 
cludes four edge portions 1 8a-18d with each of the edge 
portions 18a-18d having indicia formed thereon. If de- 
sired, each of the four edge portions 18a-18d can in- 
clude identical indicia. However, it may be desirable to 
form identical indicia on opposing edge portions such 
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as opposing edge portions 1 8a and 1 8c and opposing 
edge portions 1 8b and 1 8d- Further, it might be desirable 
to form indicia on each of the edge portions 1 8a-1 Bb that 
Includes indicia that are different from each other. . 
[001 7] Also, a skilled artisan would appreciate that the 
sheet 12 could be triangularly-shaped and thus include 
three edge portions. With a triangularly-shaped sheet, 
the indiicia can be formed on either one edge portion, 
two edge portions or all three edge portions. Further, if 
the indicta is formed on at least two of the three edge 
portions, the indicia can be either identical to each other 
or different from each other. Figs. 6 and 7 illustrate a 
plurality of sheets 12 (i.e. the encoded Image recording 
media) that are stacked in facial registration with one 
another In Fig. 6, the edge portions 18a and 18b Include 
indicia that are identical to the other sheets stacked ther- 
eon. In Fig. 7, the indicia formed on the edge portions 
1 8a and 18b are different from at least adjacent ones of 
the sheets. Thus, each sheet 12 in Fig. 7 has indicia that 
is different from adjacent sheets. Also, in Fig. 7, some 
sheets 1 2 that are interleaved with one another are iden- 
tical while other ones are different. Therefore, it is ap- 
preciated that rt is possible to interleave a plurality of 
sheets 12 which are stacked in facial registration that 
might not have indicia that are identical with one anoth- 
er 

[0018] An image recording apparatus 110 of the in- 
vention is illustrated in Fig. 8. The image recording ap- 
paratus 110 is illustrated as a photocopier However, 
one of ordinary skill in the art would appreciate that the 
tnr^ge recording apparatus 110 can also be a printer, a 
facsimile nnachine, an offset printing press or other de- 
vice that prints or otherwise forms images on sheet me- 
dia. The image recording apparatus 110 forms an image 
on a selected type of image recording media and in- 
cludes a first type of innage recording media 1 0A, a code 
reader device 24, an input device 26 and a processor 
28. The first type of innage recording media 10A has In- 
dicia arranged thereon that forms a code to identify each 
sheet as being the first type of image recording media 
10A. The first type of image recording media 1 0A is dis- 
posed in a first source tray 30A. The code reader device 
24 is operative in conjunction with the encoded first type 
of image recording media 1 0A in order to read the indicia 
as identification of the first type of image recording me- 
dia 10A. 

[0019] The input device 26 is operated by a user for 
selecting the selected type of image recording medium 
desired by the user Once selected, the Input device pro- 
vides an input signal that is representative of the select- 
ed type of image recording medium. 
[0020] The processor 28 is in communk^ation with the 
code reader devk^e 24 and the input devbe 26 for de- 
termining whether the first type of image recording me- 
dia 10A is identified as the selected type of image re- 
cording media. Upon determining that the first type of 
image recording media IDA is identified as the selected 
type of image recording media, the processor 28 causes 



the Image recording apparatus 110 to form the image 
on the first type of image recording media 10A. 
[0021] The image recording apparatus 110 of the in- 
vention also includes a display 32. If the processor 28 

5 determines that the first type of image recording media 
10A cannot be identified as the selected type of image 
recording media that was selected by the user, a mes- 
sage appears in the display 32 indk:ating that the select 
type of image recording medium is not available for 

10 forming an image thereon. As a result, the processor 28 
prevents the image recording apparatus 110 of the in- 
vention from forming the image on the first type of im§ge 
recording media that is disposed in the first source tray 
30A. 

15 [0022] As shown in Fig. 9, the code reader device 24 
includes a housing 34, the ultra-violet light source 22 
and a charge couple device (CCD) 36. The code reader 
devtoe 24 also includes an actuaitor assembly 38 that 
causes the housing 34 that contains the CCD 36 and 

20 the ultra-violet light source 22 to move in a direction 
shown by arrow B. The actuator assembly 38 has a mo- 
tor 40 that rotates a threaded shaft 42 that is threadably 
engaged with a pair of housing mounts 44. The motor 
40 is operably connected with the processor 28 and, up- 

25 on receiving the appropriate signal from the processor 
28, rotates the threaded shaft in ordertomove the hous- 
ing 34. Thus, scanning of the coda of the first type of 
image recording media 1 0A can be achieved so that the 
processor 28 can identify the first type of image record- 

30 ing media IDA. 

[0023] Also, in Figi 8, a second code reader devbe^ 
24* is drawn in phanthom. The second code reader de- 
vice 24* might be used if the indrcia on the two different 
edges aligned with the respective code reader devices 

^ 24 and 24' are different. A skilled artisan would appre- 
ciate that the second code reader devk^e 24' woukJ be 
operably connected to the processor 28 in a manner 
similar to the code reader device 24. 
[0024] The code reader device 24 and the second 

40 code reader devbe 24' can be conventional scanner de- 
vices. Other types of scanner devices and arrange- 
ments tor operating the scanner devbes are known in 
the art. For instance, rather than moving the code reader 
device 24, it woukJ be possible to fix the code reader 

45 devbe in a statk>nary state and nnove the source tray 
30A in order to read the indbia (i.e. the code) on the 
edge of the image recording media. 
[0025] Another embodiment of the image recording 
apparatus 21 0 of the invention is illustrated dlagrammat- 

50 ically in Fig. 10. The image recording apparatus 210 of 
the invention is similar to the image recording apparatus 
110 of the invention discussed above. However, the im- 
age recording apparatus 21 0 of the Invention includes 
a plurality of code reader devices 24A-24D. Each code 

55 reader device 24A-24D is operably associated with a re- 
spective source tray 30A-30D. For implementing the im- 
age recording apparatus 210 of the invention, it is pre- 
ferred that each source tray 30A-30D contains a respec- 
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tive first, second, third and fourth image recording me- 
dia. Preferably, each of the first, second, third and fourth 
image recording media are different from one another. 
[0026] The operation of the image recording appara- 
tus 21 0 of the invention is best explained by the following 
example. The first encoded image recording media are 
transparencies, the second encoded Image recording 
media are company letterhead on bond paper, the third 
encoded image recording media are standard photo- 
copy paper having a left-handed three-hole pattern and 
the fourth encoded image recording media are paper 
card stock. The user uses the input device 26 and re- 
quests 20 copies of a 10-page company brochure. The 
user requests that the first page of each copy is a trans- 
parency with the company logo to be printed thereon; 
the second page is a company letterhead with an intro- 
ductory message to be printed the redn; pages 3-9 is the 
text deiscribing the company's services; and the last 
page is a back cover printed with the company's name, 
address and phone number that provides structural sup- 
port for the remaining pages. A skilled artisan would ap- 
preciate that the Image recording apparatus 210 of the 
invention can now make 20 photocopies of the original 
10-page company brochure without having to manually 
change types of the recording media or perform any 
manual collatk>n. 

[0027] Also, the image recording apparatus 21 0 of the 
invention includes an image recording parameters de- 
vk:e 46 that is operabty connected with the processor 
28. It is now possible that the processor 28 can change 
the operating parameters of the image recording appa- 
ratus 21 0 of the invention to facilitate printing or imaging 
of the particular type of image recording media that is 
being used. The innage recording apparatus 210 oper- 
ates in accordance with the image recording parame- 
ters. The processor 28 adjusts the image recording pa- 
rameters based upon the selected type of image record- 
ing media. For example, the card stock used as the 
fourth image recording media is thk^er than photocopy 
paper. The processor 28 is now.capabie of adjusting the 
rollers within the Image recording apparatus 210 to fa- 
cilitate movement of the card stock through the imaging 
process at an optimum distance between adjacent roll- 
ers. 

[0028] Fig. 11 illustrates another embodiment of the 
Image recording apparatus 310 of the invention. Here, 
a plurality of image recording apparatuses 310A-310C 
are networked together. Although not by way of limita- 
tion, the input device 26, the processor 28 and the dis- 
play 32 are disposed separately from the network of Im- 
age recording apparatuses 310A-310C. One of ordinary 
skill in the art would appreciate that a document to be 
photocopied that requires, for example, six different 
types of image recording media can be made using the 
networked image recording apparatuses 310A-310C. 
[0029] In Fig. 12, a sheet processing apparatus 410 
of the invention is illustrated. The sheet processing ap- 
paratus 410 can be a scanner, a sorter, a metal cutting/ 
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forming device, a rubber cutting/forming devbe, a textile 
cutting/sewing device or any other type of equipment 
that processes sheets of material. By way of example, 
the metal cutting/fonming device would process sheets 
s of metal as shown in Fig. 1 3. The rubber/forming device 
would process sheets of rubber as shown in Fig. 14. The 
textile cutting/showing device would process sheets of 
textile as shown In Fig. 15. 

[0030] The sheet processing apparatus 410 of the in- 
10 vention includes sheet material 12 that is disposed in 
the source tray 30. As illustrated, the sheet material in- 
cludes indicia that forms a code that ideritifies inforrna- 
tion that is related to the sheet material 12. The sheet 
processing apparatus 41 0 also includes the code reader 
IS devbe 24 and the processor 28. The code reader deyk^e 
24 reads the code on the sheets of material. The proc- 
essor 28 which communicates with the code reader de- 
vice 24 causes the sheet processing apparatus 410 to 
process the sheets of material 12 based upon the code 
20 read from the code reader device 24. 

[0031] Also, the sheet processing apparatus 410 of 
the Invention includes a sheet feeder device 48. The 
sheet feeder device 48 feeds individual ones of the 
sheets of material 1 2 for sheet processing by the sheet 
25 processing apparatus 410 of the invention. 

[0032] It is appreciated that the sheet processing ap- 
paratus 410 of the invention couki modify its perform- 
ance capabilities based upon the identified information 
related to each sheet of material. For sample, upon 
30 identifying the sheet of material 12 as a certain gauge 
of copper, the sheet processing apparatus 410 of the 
Invention could adjust the size and locations of any 
holes to be punched in the copper sheet. Also, it is ap- 
preciated that the sheet processing apparatus 41 0 of the 
35 invention could optimize its performance parameters. 
For instance, knowing the type of metal as well as Its 
thickness, the sheet processing apparatus 410 of the 
invention can adjust the amount of impact force required 
to punch holes into the metal sheet to minimize con- 
40 sumption of power and minimize frequency of changing 
the hole punches. 

Clainns 

45 

1. An encoded Image recording medium, comprising: 
a sheet fabricated from an image recording 
material and having a first surface, a second sur- 
face disposed opposite the first surface and an 
50 edge extending between the first and second sur- 
faces and peripherally about the sheet, the edge 
having indicia arranged thereon to form a code 
klentifying at least one characteristic of the sheet. 

55 2. An encoded image recording medium according to 
claim 1 . wherein the image recording material is one 
of paper and plastic. 
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3. A mediunr\accofdirg to ciaim 1 or claim 2, wherein 
the indictH Hrr^ ono nl visiblo indicia and invisible in- 
dicia. 

4. Amedtumriccordingtoany of claims 1 to3, wherein s 
the indiciri arc Icrmod by an invisible ink, the ink be- 
ing readable when exposed to an uttrarviolet light 
source 

5. A medium accordirig to any of the preceding claims, io 
wherein the indicia are readable by a scanner de- 
vice operably connected to and in conjunction with 

a computer-implemented processor. 

6. A medium according to any of the preceding claims, is 
wherein the at least one characteristic o1 the sheet 

is one of a weight ot the sheet a thickness of the 
sheet, a quality of the sheet, a stiffness of the sheet, 
a grain orientation of the sheet, a classification of 
the sheet, a punch hole pattern of the sheet and an 20 
orientation of the sheet. 

7. An encoded image recording medium according to 
claim 6, wherein the classification of the sheet is 
one of a standard sheet of paper, a transparent 
sheet of plastic, an opaque sheet of plastk; arKi a 
coated sheet of paper 

8. A medium according to any of the preceding claims, 
wherein the sheet includes at least three edge por- 30 
tions. at least two of the at least three edge portions 
having indicia formed thereon. 

9. An encoded image recording medium according to 
claim 8, wherein the indicia formed on the at least 35 
two of the three edge portions are one of identical 

to each other and different from each other. 
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